Foat 1 Rl AR (H SRR RR 9 S0) Vol. 64 No. 1

20254F 1 A ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Jan. 2025
Tm_nr ﬁ,\";’g‘ﬁm DOI: 10. 13471/j. enki. acta. snus. ZR20240204

— SUN YAT-SEN UNIVERSITY

o 0e M F 3R i S Zhahth A a5 T B i

4;%'}(‘1,2,3’ %}é}mﬁll,Z’ ,%%@1,2

bR KR FALRF SR, LT 100876
2. ZMAKBLEHKFIHRELELRET,LTE 100876
.MM EIE, T &R R 518055

B OE: EDEE SGEEEORTIA T RS, FE T —ANTE i Tl BB 8 R 25, RGPt T
WS RS s DR BUE IR s UE R, MW FREASERE RS, ETEUERBNEGEAEENGEBESSCRS
TS 2R A . B AGREER S fMines, LUERGEIEIRA Wm0 20kE UE BRI
BT, HE— L3R T R Gex) Tl 4538 15 T3 IR B9 A AR o BT g i 23 Y0 40 78 TR B 1 22 I 45 2 4
Transformer I, % 7 4 f@ 45 6115 A5 B BLAERE )1 R RGZALRe S . fE Tk 28R AE = s, Mz RS
AT, S5RER: M FAGEE TR, %5 Lg% i 7 0 76 K5 T o A i A B B 7 T 34 18
FIRT . B RGN R WAL B HERE AR/, ARIE T Tl 2B 7 v Qe B A 25 S ST 55 10 MR 12

KR TR Bln R 5L 8 SGE T WIEE

FEISES: TN9295  XEHARERS: A XEHS: 2097 -0137 (2025) 01 -0051 - 10

Semantic coding transmission method and application
for industrial internet

NIU Kai'*?, LU Yanpeng'?*, DONG Chao'*

1. School of Artificial Intelligence, Beijing University of Posts and Telecommunications,
Beijing 100876, China

2. The Key Laboratory of Universal Wireless Communications, Ministry of Education,
Beijing 100876, China

3. Peng Cheng Laboratory, Shenzhen 518055, China

Abstract: The integration of semantic communication technology into industrial networks is proposed
and a semantic coding transmission system for the industrial internet is established. Within this system,
a semantic codec is developed to extract semantic information from the source. Compared with
traditional communication systems, semantic-based communication offers higher information
compression efficiency and greater symbol error tolerance. Furthermore, a co-codec for joint source-
channel coding have been introduced, which enhances the utilization efficiency of industrial network
communication resources through co-coding techniques. All codecs are built upon leading deep neural
network architecture “Transformer” , ensuring their ability to comprehend semantic information and
maintain network universality. The system has been tested in real-world scenarios within industrial drug

production facilities, demonstrating significant improvements in image reconstruction quality and
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transmission processing speed compared to traditional communication schemes. Additionally, minimal

impact on downstream task performance ensures accuracy in critical tasks such as defect detection in

industrial production processes.

Key words: industrial internet; data compression and transmission; semantic communications; deep

learning
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Fig. 1 A production scenario for the industrial internet
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Fig. 2 Basic model of industrial semantic communication systems
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Fig. 3 Source-channel separation coding and source-channel co-coding
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Fig. 4 The overall architecture of the industrial semantic coding transmission system
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